Although there is fast-growing policy interest in offering financial products to help rural households manage risk, the literature is still scant as to which products are the most effective. This paper uses a randomized field experiment in Senegal and Burkina Faso to compare male and female farmers who are offered index-based agricultural insurance with those who are offered a variety of savings instruments. The paper finds that female farm managers were less likely to purchase agricultural insurance and more likely to invest in savings for emergencies, even controlling for access to informal insurance and differences in crop choice. It is hypothesized that this finding results from the fact that, although men and women are equally exposed to yield risk, women face additional sources of lifecycle risk-particularly health risks associated with fertility and childcare-that men do not. In essence, the basis risk associated with agricultural insurance products is higher for women. Purchasing insurance increased input spending and use more than savings. Those who purchased more insurance realized higher average yields and were better able to manage food insecurity and shocks. This finding suggests that gender differences in demand for financial products can have an impact on productivity, resilience, and welfare.
Introduction
Individuals in developing countries are subject to a multitude of hazards: from covariant shocks, such as droughts, to idiosyncratic shocks, such as falling sick. In West Africa, almost every rural household manages farmland and is exposed to the risk of unpredictable rainfall . A wealth of empirical evidence has shown that households are unable to fully insure against such shocks (e.g. Townsend 1994 ) and the inability to protect their consumption and investment choices from these risks has important long-run welfare implications (Dercon 2004, Alderman, Hoddinott and Kinsey 2006) . In this environment of uninsured risk, households often eschew investment opportunities with uncertain returns even if on average their returns are high (Morduch 1990 , Walker and Ryan 1990 , Dercon and Christiaensen 2011 .
Improving the ability of rural household to manage these risks has the potential to substantially improve farmers' welfare. A variety of financial instruments can help for specific needs and it is likely that an efficient risk management strategy will use a combination of financial products to allow households to manage the multiple shocks they experience. For example, weather insurance is an innovative financial product and can help rural households manage the impact of widespread drought, but will not help a farmer manage losses localized to his fields. Improved access to savings accounts could allow households to quickly respond to unexpected illness, but will have little value in helping households manage large or repeated shocks.
A considerable literature has emerged in recent years that examines the demand for and impact of financial instruments that can help households manage risk. Cole et al. (2013) , , Dercon et al. (2014) , and Mobarak and Rosenzweig (2013) assess whether weather index insurance can help households manage uninsured drought risk in India and Sub-Saharan Africa. Dupas and Robinson (2013) assess whether easy access to savings accounts can help Ugandan women manage health risk. Thornton et al. (2012) , and Delavallade (2014) assess demand for and retention of health micro-insurance products among the poor. In sum, each instrument has merits, if implemented correctly, in helping the poor manage risk.
In this paper, we contribute to this literature by providing estimates from field experiments in Burkina Faso and Senegal of the impact of weather insurance and three types of savings on a variety of investment and welfare outcomes. By randomizing the provision of four different financial products, we compare the effectiveness of different types of instruments in achieving welfare gains. The specific focus of the paper is on financial products that encourage investments in agriculture. We assess whether weather insurance is more or less effective than emergency savings in allowing individuals to manage risk. also compares the effectiveness of insurance versus direct cash payments in increasing agricultural investment. However, in our study we explicitly compare different savings instruments with insurance. This is akin to Dupas and Robinson (2013) , who investigate the impact of four types of targeted health savings instruments with various commitment levels, whereas the focus of this paper is savings in the context of agricultural investments and shocks instead of health.
The experiment was designed to test how demand for insurance and savings varies with gender. This was done by randomizing the offer of financial instruments to a selected individual within a household. We contend that this is important in the Sahel as---as in much of the developing world-women and men have quite distinct spheres of activity and the risks they face are different as a result. Specifically, women are exposed to much greater physical risk through their child-bearing years than are men and they are more involved in caring for children than are men. As a result, although drought risk affects men and women equally, women appear less immediately concerned than men about drought and more vulnerable to health-related shocks to them and their children. This is perhaps especially the case in parts of rural Sahel where fertility rates are still particularly high.
In 40 experimental sessions conducted in Burkina Faso and Senegal prior to the onset of the planting season, 800 farmers and ROSCA members were endowed with $12 (the cost of half a bag of fertilizer) and randomly offered one of four products, at an exogenously determined price or interest rate. One instrument was a weather index insurance that was being sold in both countries by local insurance companies sponsored by an international NGO. The other three instruments were savings devices: one was an encouragement to save for agricultural inputs at home through labeling, a second was a savings account for emergencies that was managed by the local group treasurer (either a ROSCA or a farmer's group to which the individual belonged), and a third was a savings account for agricultural input investments that was managed by the same treasurer. The field experiment was conducted in Senegal and Burkina Faso at the same time to allow us to begin to assess the external validity of our results within the Sahel.
Our findings are consistent with the conjecture that men and women face different risks. We find much stronger demand for weather insurance among men than among women, and stronger demand for emergency savings among women. This is not driven by access to informal insurance such as transfers, area cropped or types of crops grown. Our results are consistent with Dercon et al. (2014) who show that in the context of weather insurance, which covers only covariate risk, those who are more exposed to income risk that is uninsured in a weather contract (basis risk) are less likely to purchase the product. If women's labor allocation is more affected by health shocks than men's, then this would explain the gender differences we observe between the two groups.
We find that insurance was more effective at encouraging agricultural investment than savings. Those in the insurance treatment spent more on inputs and used more fertilizer than those in the savings treatments. In addition, the higher input use that insurance encouraged resulted in significantly higher yields. Although few differences in welfare outcomes were observed one month after the intervention, the insurance product offer resulted in better ability to manage risk among these farmers post-harvest.
All in all, our results suggest that different patterns of demand for financial products among men and women can result in welfare differences in the long-run. A further exploration of why these differences in demand arise is needed. In this paper we conjecture that it is as a result of the different nature of risks faced by men and women. If this is the case it would suggest that these differences need to inform how new financial products, such as index insurance products currently becoming more available, are designed to meet the needs of both men and women.
Our paper is one contribution to the emerging literature on the benefits and concerns of offering indexed agricultural insurance to rainfall dependent smallholder farmers in low income countries. This literature has documented the potential beneficial impact of these products and also concerns. Because these products provide insurance through an index rather than observed losses experienced on a farmer's field, they can have substantial basis risk. Basis risk is the risk that the index differs from the loss. Index insurance typically insures just one source of risk to agricultural yields-local weather conditions-whereas in the contexts in which it is provided there are often many sources of risk such as pests, floods, and health shocks to agricultural labor. Theoretically it can be shown that basis risk depresses the value and demand for these products (Clarke 2011), and Dercon et al. (2013) and Rosenzweig and Mobarak (2013) provide empirical evidence consistent with the theory. In documenting both the beneficial impact of index insurance and further evidence consistent with the idea that basis risk does limit demand, this paper is one contribution to this broader literature.
Our results also contribute to the fast-growing literature on savings in developing countries. Dupas and Robinson (2013) argue that, for health-related targets, barriers to savings are better alleviated with savings devices with a light form of commitment offering more flexibility. Similarly, Karlan and Linden (2014) show weaker commitment devices, targeted at education, to be both preferred and more effective at reaching their investment objective. We also find that farmers preferred weaker commitment devices: saving was higher in products which were perceived to be more flexible. Commitment was valued by individuals in our sample--evidenced by the fact that the amounts of money spent on savings products were, on average, twice as high as those spent on insurance products (even when the interest rate was zero)-but farmers preferred savings products that they believed gave them more flexibility. Although smaller amounts were saved in savings instruments that were perceived to have higher commitment, these instruments were marginally more effective at encouraging agricultural investments when compared to the other savings products.
The following sections detail the experimental design (section 2), the sampling of participants and data collected (section 3), the empirical strategy (section 4) and the empirical results (section 5). Section 6 concludes.
Experimental design
We undertook a controlled field experiment in order to characterize the demand for, and impact of, four financial products offered to individuals in rural Burkina Faso and Senegal. In a number of ways our field experiment looked quite like an experimental game. Participants were asked to attend an experimental session and were provided with a monetary endowment, which they were asked to use to make allocations into a financial product offered to them during the session. However, our field experiment departed from standard experimental games because the financial products and their payouts were real in the sense that they were offered by institutions outside of the "lab in the field" experiments and that the experimental time frame was set in the natural agricultural cycle. Another feature that bridged the "lab in the field" experiment with the agricultural cycle is that we facilitated an agricultural input fair in each village at the time of planting, so that, instead of having varying market access costs, all our sample had same access to them to the extent of the value of the endowment we gave them.
The four financial products offered were as follows:
• Insurance (T1): An index insurance product providing protection against too little rainfall for the main crop in the area (groundnuts in Senegal, maize in Burkina Faso). In Senegal the index was a weather-based index whilst in Burkina Faso the index was an NDVI based index. In both countries the index-insurance product was a product that was being sold by local insurance companies with the support of Planet Guarantee. Modifications were made to the weather product in Senegal to make it simpler to explain in a short experimental session, and in both countries the price of the insurance product was varied randomly across experimental sessions.
• Agricultural investment savings at home (T2): Saving for agricultural input purchases. Savings were earmarked through placing them in an envelope which was then sealed and stamped with the purpose of the savings stated on the front. The envelope would be kept at home by the participant and there was nothing, other than the earmarking, that prevented them from using the savings for other purposes.
• Agricultural investment savings with the group treasurer (T3): As in T2, these saving were earmarked for agricultural input purchases. However in this treatment savings were not kept at home by the participant, but rather they were managed by the treasurer of the ROSCA or farmers group to which the participant belonged. To withdraw from the savings, the participant would have to go through this same treasurer. They had to take their savings passbook to the treasurer who recorded the amount withdrawn and purpose of the withdrawal. Both the participant and the treasurer signed the record of the transaction. The treasurer was asked to enquire of the participant what the reason for the withdrawal was. Interest on savings still held after one month was paid. The interest rate was varied across experimental sessions.
• Emergency savings with the group treasurer (T4): This savings has the same commitment level as T3, but is earmarked for emergency expenses. Again, in this treatment savings were managed by the treasurer of the ROSCA or farmers group to which the participant belonged. The withdrawal procedure was identical to the savings for input with the treasurer (T2) and the interests were also paid on savings held after one month. The interest rate was varied across experimental sessions. In addition after one month, individuals in this treatment group were given the option to continue the same arrangement for another three months until harvest time at the same interest rate (T4+). However, this was not made known to the participants until one month after the session.
All four products offered were products that were available in the study area and are thus products that are indeed financial services that can be feasibly made available to households. The insurance products offered in Senegal and Burkina Faso were actual insurance products offered by local insurance companies in collaboration with Planet Guarantee. Local ROSCAs already provide a form of savings to members and in the Oxfam project "Savings for Change" implemented in Senegal and Burkina Faso (and many other countries in the region) these groups are strengthened and encouraged to provide insurance to members and financing for investment (Beaman et al. 2014) . The envelopes are akin to commitment savings boxes that have been implemented in a number of settings.
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The three saving products can be evaluated and compared as commitment devices. A financial product that requires commitment is one where reversal of the investment decision is costly. This cost is an early withdrawal penalty, a physical barrier or a combination of both. The weakest commitment device is with the envelope (T2), in which reversal inflicts only a small psychological cost (revision of commitment, tearing up and opening the envelope). For the group savings, reversal is psychologically more costly and it also involves a physical and monetary penalty. The psychological cost is higher than that of the T2 home savings because a "reverser" needs to explain their decision to somebody outside the household. Furthermore, there is a physical cost because one needs to seek out the treasurer in order to withdraw money from their account. Finally, there is a financial cost because no interest is paid on the money withdrawn before the one-month term.
The four products are designed to help individuals better manage risk and/or to undertake agricultural investments with an uncertain but potentially high return. As shown in Table 1 , T1 and T4 address risk whilst T2 and T3 encourage agricultural investments. Although both T1 and T4 are designed to help individuals manage risk, they are very different instruments focusing on very different types of risk. T1 addresses drought risk which is the main of many agricultural risks faced in the study sites, and carries with it basis risk (see Clarke 2011 for an explanation). T4 can be used for any type of emergency but is limited by its size to manage shocks with a smaller financial magnitude. The three experimental savings products offered various combinations of purpose and commitment. By assessing the impact of these products we can assess whether helping individuals manage risk is effective in encouraging investment in uncertain but high return activities and improving welfare. We will also assess whether savings or insurance are more effective at helping individuals manage risk, and whether high or low commitment savings products are more effective in encouraging investment.
Twenty participants were invited to each experimental session. On arrival participants were provided with a 6,000 CFA endowment (equal to about 12 USD). 2 All participants then participated in a joint information session in which discussions were held on the role of unexpected events in everyday life, a risk revelation exercise was undertaken (through the form of a Binswanger lottery described further in the following section), and information was provided about an agricultural input fair which would be held in one month's time.
7 After the joint information session, participants were randomly allocated to one of four groupsthrough a public lottery--and they continued the experimental session with this group. In each randomly composed group, one of the four financial products was described to participants.
Once these products had been described, participants were asked to decide how much of their 6,000 FCFA endowment they wanted to take as cash and how much they wanted to put into the product that they had been offered. For logistical purposes they could only choose denominations of 500 FCFA to allocate to the financial instrument. Participants were offered the opportunity of asking questions to the experimenter for clarification. They were reminded that the decision was individual, that the product offered had both benefits and disadvantages and that their allocation choice was about what was good for them and their family.
Once participants were ready to make their decision they recorded their choice in private, transferred their allocation to the savings. They received a passbook for treatment 3 and 4, an insurance certificate for treatment 1 or the envelope if they were in treatment 2. At this point they also received payments for the choices they made in the risk and time preference experimental games as described further in the next section.
This approach was inspired by Hill and Robles (2011). The experimental sessions allowed us to control the information provided to participants, so as to ensure that identical general information was provided to all participants, and that the same exact setting (endowment, decision time) was in place for choices over all financial instruments. However, ensuring that the savings and insurance decisions made in the session had real impact on life outside of the session allows us to look at the impact of these products on behavior and welfare outcomes. It also allowed us to use farmers' own subjective expectations about the probability distribution of weather and health outcomes, returns to agricultural investments rather than artificially specifying them in the parameters of the game. In addition it also allowed time preferences of participants and trust in insurance contracts and group treasurers to play more of a role in determining choices. These are all factors that are likely to be important in determining demand for different types of financial products. The limitation of this approach is that by endowing the individual with resources to participate in the experiment, we abstract from liquidity constraints in our estimations of demand for these products.
One month after the original experimental session, a series of input fairs were held in each of the villages were sessions had been held. All participants were invited to the fair and, once at the fair, they were given the option of purchasing inputs. Participants in treatments 3 and 4 were provided with the remaining money that had been in savings with the group treasurer, and any interest that was due was paid. Participants in treatment 4 (savings for emergencies) were also offered the opportunity to save again with the group treasurer for further safe keeping over a three-month period, and at the same interest rate as they had been offered earlier (T4+). These interest payment were made in October, at the same time that insurance payouts were also due. Because of favorable weather conditions that year, no insurance payouts were made. Figure 1 below summarizes the project timeline. 
Empirical approach
The random allocation of participants into these four treatment groups allows us to examine the welfare impact of each of these products by comparing the behavioral changes across groups. The provision of an endowment to each individual to spend on a product ensured that take-up was high across all products affording us with some power with which to assess differences in outcomes. The fact that the same endowment was offered across all groups to all individuals, allows us to estimate the differential impact of the type of financial product offered.
To increase power we also run LATE estimation models with take-up instrumented with the interest rate on savings, the price of insurance and the day on which the experimental session took place (this was also randomized and we expect subjective expectations about the probability distribution of yields to change as more information about the season becomes available over time).
In our analysis we specifically examine the following questions:
• The effectiveness of insurance versus targeted savings in encouraging productive investment and improving welfare: We compare agricultural investments between participants in T1 to those in T2 and T3 to assess whether risk mitigation (T1) or targeted savings (T2 and T3) is more effective at boosting investment in productive assets, and encouraging welfare gains in the long-run. suggest that investments in managing risk may be more effective at encouraging productive investment.
• The difference between saving for emergencies and saving for investment in affecting ability to manage risk and investment outcomes: We will compare participants in T3 and T4 to assess what is the impact of savings for emergencies (T4) rather than investments (T3) on investment in productive activities and ability to manage risk.
• The role of commitment in savings products in ensuring outcomes: By comparing outcomes between T2 and T3 we will look at the impact of high commitment (T3) over low commitment (T2) on investment in productive activities and ability to manage risk. By undertaking this comparison we will explore the question of what level of commitment is beneficial. As Dupas and Robinson (2013) note: "Since much of the value of a savings product appears to be in the mental labeling it facilitates, a product which does not severely limit liquidity is preferred to one that does, especially for people living in an environment in which income shocks are common, such as rural Kenya." We therefore explore whether the earmarking product (T2) did raise more demand than the higher-commitment savings product (T3) and which of both had a higher impact on investment.
Selection of participants and data
The experiment was conducted with 806 individuals in rural areas in the Departement de Kaffrine in Senegal and around Bobo-Dioulasso in Burkina Faso. Farmers groups were chosen where a vast majority of members, if not all, cultivated less than 6 hectares of land. ROSCAS had to hold regular meetings in order to be included in the sample. As shown in Table 2 , 14 ROSCAS and 17 farmers' groups participated in the study. The membership of ROSCAS in both countries was entirely female, whilst farmers groups were entirely male in Senegal and mixed in Burkina Faso.
Individuals participating in the experiment were members of the selected farmers' groups and ROSCAs. Group leaders were systematically included in the study, the rest of the participants were selected randomly out of a list of other group members. We conducted 20 sessions with 20 individuals each in both countries. Not more than 40 individuals (two sessions) per group were included in the study in order to limit learning and spillovers. For that same reason, when one group was split into two sessions, the sessions were conducted on the same day. Selected individuals were visited a few days prior to the first experimental session. The basic objective of the study was explained to the individual and he/she was told that participation would entail participating in a survey, attending a group meeting in which they would be given money and have the opportunity to choose how to use it, and participating in a survey after the end of harvest. They then indicated whether they wanted to participate in the study or not and if so the consent form was signed and the survey proceeded.
During the baseline survey questions on demographics, assets, expenditure on key categories of goods, agricultural production practices, sources of income, health status, recent shocks were asked, and baseline savings, loans and remittances data was collected. Surveys were conducted using PDAs in Senegal and using laptops in Burkina Faso. In addition each participant was asked whether he/she would like to receive a gift of 500 CFA at the meeting to which they had been invited on the following day or a gift of 550 CFA at another similar event to be held in one month. The participant was also asked whether he/she would like to receive a gift of 500 CFA at the meeting to be held in one month or a gift of 600 CFA to be held in three months at the end of the agricultural season. Their time preferences were recorded and the respondent was given an information voucher reminding them of the details of the experimental session to be held and what their choices in the time preference questions had been.
At the end of the experimental session the following day the participant received any gift he/she had elected to receive that day through the time preference questions. In addition, at the experiment the following day, each participant was also asked to participate in a standard Binswanger style lottery (Binswanger 1980) in order to measure risk attitudes before the main experiment as described in Section 2. Although individuals made choices in this risk lottery prior to participating in the rest of the experiment, the results of the risk game were not determined (i.e. the coin was not flipped) until the end of the experimental session after individuals had recorded their main experimental decision of how much to save or spend on insurance.
One month after the experimental sessions, all participants were revisited. As described in section 2 an input fair was held during which time respondents with savings with the group treasurer could withdraw the funds, and inputs were offered for sale. For all those that attended the input fair, we recorded the amount left in the savings product and the amount of agricultural inputs purchased during the fair. A short survey was conducted with all those that attended the fair after they had made their purchases and with all other households during a household visit. The midline survey asked about expenditure on key categories of goods, savings, recent health experiences and food security.
Finally, after the end of the harvest a further survey was conducted on all who had previously been surveyed. This survey collected data on wellbeing, saving, some measures of consumption as well as yields and value of production. Table 3 displays summary statistics of the main variables of interest as well as the p-value of the test that the means are equal for all four treatment groups. There are no significant differences across treatment groups.
Households of participants are large (with 9 and 14 members on average in Burkina Faso and Senegal respectively). Farming is the main source of income, although income from non-farm selfemployment activities is quite high in Burkina Faso. The average land holding is 5 acres in Burkina Faso and 7 acres in Senegal. In each country about half of the participants were literate with levels of education slightly higher in Senegal.
Prior to our intervention agricultural insurance was not present in these villages and health insurance was also almost nonexistent. However, drought risk and ill-health are widespread. Almost a quarter of participants reported experiencing food shortages as a result of dry weather in the last year, 35% of participants had been sick themselves for more than 7 days or their spouses had been sick, and 25% of participants had children that had been seriously ill in the past three months.
Furthermore we see gender differences in exposure to risk. Men offered the insurance product are 12 percentage points more likely to report an agricultural shock occurring within the previous year than women in that group. However, women are concerned more often with the food security of their household than are men (Table 4) . Together, this may suggest that women are more concerned with non-agricultural shocks to welfare. 
Results

Demand
We first present in Figure 2 the frequency distribution of the amount invested in each financial device as well as summary statistics for the amount invested in Table 5 . All individuals offered weather insurance (T1) and high-commitment investment savings (T3) invested a positive amount. Only one individual offered low-commitment investment savings (T2) did not invest and 4% of individuals did not invest in emergency savings (T4). Amounts invested were higher in Burkina Faso. It is possible that the high amounts invested are in part due to experimental conditions. Participants were offered a lump sum to be invested in part or fully and they decided to "play the game". In line with the gift exchange theory (Falk, 2007) , donating gifts leads recipients to reciprocate and make donations in return. In the context of our study, participants were not invited to make donations in return but they might have been willing to reciprocate the gift by investing the money they were offered in the products they were offered during the session. On average, individuals saved almost twice the amount of the endowment than the amount that was spent on insurance. The lower share of endowment invested in insurance means that individuals in T1 took away a larger share of the endowment than those in the savings treatment.
Figure 2 -Frequency of distribution of amount invested in financial product
A majority of individuals offered the emergency savings product invested more than 4000 FCFA. The density of distribution is skewed to the right. This is especially the case in Burkina Faso, where most 15 participants invested the entire lump sum they received at the experimental session in the savings device (Table 5) . On the contrary, a majority of individuals offered the insurance product invested amounts lower than 1500 FCFA. Interestingly, the densities of distribution of the two investment savings are bi-modal, perhaps suggesting two target levels of savings for two different values of inputs. We will return to this idea of a savings target in the investment savings treatments later.
Preferences over the types of savings product vary across the two countries. In Burkina Faso, those in the emergency savings treatment chose to invest the most in savings. The amount invested in savings was lowest for those in the treatment in which they were offered the envelope for agricultural savings at home. In Senegal, however this was the most preferred savings option, and the amount saved was lowest for those in the emergency savings product.
In Table 6 , we formally test the relationship between the amount invested in insurance and savings, and the type of contract offered. In addition to randomizing the type of savings device, the price of insurance and, where possible, the interest that accrued to savings were randomized. It was not possible to offer interest on the low-commitment savings held at home given we could not monitor how much was in the envelope over the course of the month. The interest rate of high-commitment investment savings and emergency savings, and the loading factor on the insurance contract (i.e. the ratio of the premium to the expected value of the insurance contract) were randomized at the village level. This allows us to assess the responsiveness of savings and insurance demand to price in Table 6 and Figure 3 . The randomization of treatment was stratified by gender (by organizing women only and mainly-male sessions) and we also test the impact of gender of respondent on demand.
Columns (1) and (2) of table 6 examine demand for insurance. The first finding of note is that demand for insurance is significantly lower among female participants than among male participants. On average, men spent 570 FCFA more on insurance than female participants. This is almost 30% of the average spending on insurance, a significant and sizeable difference.
We explore a number of hypotheses as to why this difference occurs. A male preference for the insurance product could arise if men may be more engaged in agricultural production and/or more water-intensive crops, or that men and women have differential access to informal insurance. Surprisingly, while men offered the insurance product are 12 percentage points more likely to report an agricultural shock occurring within the previous year than women in that group, this does not significantly affect take-up of the insurance product nor of any savings product. Controlling for access to remittance income as a form of insurance does also not remove the gender difference. In addition, while men in the insurance treatment arm cultivate about 0.5 hectare more than women on average, the size of land cultivated does not significantly affect insurance or savings products take-up. Participants growing sorghum or cotton are significantly more likely to invest in the weather insurance product, but this is largely driven by differences between Senegal and Burkina Faso as few households in Senegal grow either crop. However, while controlling for the main crop cultivated does slightly reduce the size of the gender differential impact on take-up, this impact remains quite large.
We hypothesize that the difference arises because men and women are exposed to different risks in this environment. Whilst agricultural shocks affect the income sources of both men and women, women are in addition exposed to much higher health risk during pregnancy and child birth as a result of high fertility rates, and as primary childcare givers are more exposed to the risk of ill health of their children. As a result the agricultural insurance product, in insuring only one of the risks they face to their income stream, poses larger basis risk to women than to men. As a result, the value, and thus demand, for this product is lower among women. T1  T1  T2,T3,T4  T2,T3,T4  T2,T3,T4  T4  Observations  201  201  603  603  603 Secondly, in contrast to the experimental literature that shows a high price elasticity of insurance demand (Cole et al. 2013 , Hill et al. 2013 , we find no demand response to the price. The right hand panel of Figure 3 shows that demand in general increase in the price, but the regression analysis shows this trend is not significant. In contrast to other studies which estimate a high price elasticity of insurance demand, the randomized discounts in this study were not made explicit to participants. The insurance price was stated in the session rather than a discount value from a market price. It is likely that the value of the insurance product was not accurately perceived---it is hard to calculate the expected value of an insurance product and even more so when you have limited years of primary education---and therefore it was hard for participants to judge whether the price offered was discounted or not.
Figure 3 -Price responsiveness of insurance and savings
The fact that insurance was not responsive to changes in the loading factor presented in this way is in itself an interesting finding. However, it may lead us to be concerned that individuals did not understand whether the insurance had any value for them. However, there was another source of exogenous variation in the value of the product, and one that was arguably better understood by the participants. We were offering the insurance product in the final days of the dry season before the rains came. In good years the rain would have started already. Thus the later the date on which the insurance was offered, the higher was the chance of receiving the late rain payout. Indeed we see a strong offer date effect: the later insurance was offered, the higher was the endowment amount invested. This suggests that the investment decision was rationale. Results in column (2) show that this was particularly strong in Burkina Faso. Given our ordering of sessions was random; this provides an exogenous source of variation in the demand for insurance that can be exploited in instrumental variable estimates of the effect of insurance on outcomes.
The determinants of savings are explored in columns (3) to (5). Data from all three savings treatments is pooled. On average, there was no gender difference in the amount saved across treatments. However results in column (5) indicate that gender differences in the amount saved are observed between savings treatments. Labeling savings for agriculture, as was done in T2 and T3, did not have a significant impact on the amount saved. However, it did have a significant impact in reducing the amount that women saved. Women were more likely to save in the non-agricultural savings treatment T4. The persistence of this gender effect whereby men tend to invest more in the weather insurance product while women tend to invest more in the emergency savings product may reflect vulnerability to different types of risk across gender such as men typically being more exposed to agricultural shocks and women being more exposed to health-, children-related shocks. The questions on perceived exposure to risk in our baseline and midline questionnaires do not appear sophisticated enough to capture this, even though this was a strong result of the qualitative work conducted in the preparatory focus groups.
On average the treatments that were designed to have a higher commitment device (T3 and T4) induced a lower rate of savings. This is despite the positive interest rates offered in these treatments and indicates that high commitment savings carry a cost to participants. However, in Burkina Faso we find that the envelope treatment which was designed to be a low commitment treatment had significantly lower savings, as indicated in Table 5 . In discussions with participants after the end of the treatment, it appears that there was a widespread belief that if you elected to take some of the endowment home in the envelope it was very important that it was kept there until one month later so that the money in the envelope was returned, unopened and in full. There seemed to be a belief that the money in the envelope did not truly belong to them. If this was the case, it is understandable that less was invested in this treatment. There is no gender difference in the impact of the high commitment treatment in either country.
Although, on average, the interest rate did not have a significant impact on the amount invested, it did have a significant effect in T4. The amount that participants elected to invest in emergency savings was responsive to the interest rate offered (Figure 3 and column 5 of Table 6 ). This was true both for the amount invested for one month during the experimental session and for the amount invested at one month until harvest (column 6 of Table 6 ). This was largely driven by Burkina Faso respondents who had more interest in this type of savings than Senegalese respondents.
In the case of agricultural investment savings, it is surprising to see that the savings is inelastic to the interest rate (col. 3), in contrast to the positive effect of the interest rate on emergency savings. Why are emergency savings more elastic to the interest rate than agricultural investment savings? One interpretation derives from the difference in labeling between the two products. The agricultural investment savings product is strictly labeled for a pre-specified goal which might lead people to invest a target investment amount irrespective of the return they will get from their savings. Indeed the bimodal nature of agricultural savings in Figure 2 (for both high and low commitment instruments) suggests that there may be a target investment amount that people have in mind. On the contrary, the looser type of labeling attached to emergency savings makes the investment target less clear. When making their investment decision, individuals therefore are more sensitive to the return they can get from it. An alternative interpretation relies on the nature of both expenses. By definition, emergency expenses are urgent, and while these savings are highly liquid, the psychological cost of having to immobilize money with the treasurer for emergency spending is higher than for agricultural investment which is bound to occur at a later date anyway. Discount rates are therefore likely higher for emergency spending and increasing faster over time than for agricultural investment. This may also explain why the demand for the emergency savings product is more elastic to the interest rate than the demand for the agricultural investment savings product.
Although not shown, correlates of the amount of insurance and savings invested were explored. While risk-aversion is likely to significantly increase take-up of the agricultural investment savings product, its impact is not significant on take-up either of the insurance product or of the other savings products. Interestingly, receiving a higher amount of transfers from migrants over the three-month period preceding the baseline significantly reduces savings in the emergency savings product, both in the initial offer and one month later (columns 4 and 5), indicating that commitment is preferred by those with less buffer liquidity.
Before turning to the question of the impact of the four instruments, we detail what happened with the savings products during the one month between the experimental session and the input fair (for T1 to T4), and during the three months following the fair (for the extended savings product T4+). This helps us understand what might be driving the impact that we analyze in the following subsection.
The majority (96%) of individuals offered one of the two high commitment savings products kept a positive amount of savings with the group treasurer for the whole one-month duration of the experiment. They kept 4485 FCFA on average in their savings in Burkina Faso and 2742 FCFA in Senegal. In Senegal, a significantly higher number of participants withdrew from the envelope before one month (38%) than from the two high commitment savings products (10%) and they withdrew significantly higher amounts from the envelope (3618 CFA on average, 85% of their initial savings) than from the savings products with social commitment (around 2400 CFA, 65% of their savings), indicating that social commitment does help individuals save more for a longer period of time.
3 In contrast, in Burkina Faso, no individuals withdrew money from the envelope during the month it remained at home. This is consistent with the idea noted earlier that in Burkina Faso, participants in T2 did not believe the money in the envelope was truly theirs.
Impact
In this section, we examine the impact of insurance and savings on outcomes measured one month after the experimental session and after harvest. Specifically we look at investment in farm inputs, agricultural output, savings and measures of food security and consumption. In order to examine the comparative advantages of each financial product, we estimate the intent to treat effect (ITT) by running the following regression:
where stands for various types of agricultural investment, savings and consumption indicators measured for individual i either at time t, where t is midline or endline. T i is a vector of treatment 20 assignment dummies and , =0 is the baseline measure of . In all specifications, a gender and a country dummy is also included as the randomization was stratified by country and gender.
However, we may expect the impact of insurance to vary depending on how much insurance an individual decided to buy. We therefore also estimate the Local Average Treatment Effect (LATE) of insurance and savings by instrumenting the amount of insurance invested by being allocated to the insurance treatment and the day on which insurance was offered. The first stage regression is thus similar to that presented in column (1) of Table 6 (except the sample is expanded to include participants in all treatments). Likewise, we may also expect the impact of savings to vary based on how much an individual decided to save. We instrument for the amount of savings undertaken with the type of savings instrument to which an individual was allocated and the interest rate. The first stage regression is that in column (5) of Table 6 .
We start by considering the impact of insurance on investments in agricultural production. No significant difference was observed between the average input use and production behavior of those in the insurance treatment and those in savings treatments (the ITT estimates, not shown to conserve space). However when the amount of insurance purchases is taken into account significant differences between those who purchased insurance and those who did not are observed. Table 7 reports the LATE estimates in which the amount of insurance purchased is instrumented with assignment to insurance and the distance between the offer day and the start of the insurance contract. Insurance increased spending on inputs prior to the fair and on the use of fertilizer both before and after the fair. This is consistent with the findings of in Ghana and the findings of Berhane et al. (2014) in Ethiopia, adding further evidence from a different context that insurance can encourage input use. There was no increase in the area of land cultivated (in contrast to . Spending on inputs during the fair itself was not observed by those who purchased insurance, suggesting that the main increase in spending occurred outside of the input fair. When the baseline values are included also, the same results hold although fertilizer use after the fair is no longer significant.
Higher use of inputs resulted in yield increases for those who purchased more insurance. The measure of yields used is an average of the yields of all crops grown in which yields of each crop are normalized by subtracting the average yield for that crop and dividing by the standard deviation of the yield distribution for that crop.
The higher rates of input use and recorded yields for those that purchased more insurance indicate that the gender differences in take-up of insurance may have a negative impact on agricultural incomes among female farmers if the higher yields cause a high enough return to overcome the cost of increased input use.
It is worth noting that the amount of farm inputs bought at the fair is significantly lower in Senegal than in Burkina Faso. 92% of the sample in Senegal did not buy any input at the fair, compared to 51% in Burkina Faso. Farmers in Senegal were indeed expecting subsidized inputs to be provided by the government soon after the fair, and in the fair products were sold at the market price. However the fair was held just shortly before the final fertilizer application during the season. We find that in Senegal, spending on inputs was higher outside of the fair. Across all treatments, men were found to spend more on agricultural inputs. While men spend significantly (86 percent) more than women on inputs, irrespective of the product they are offered, these differences do not translate into significantly higher agricultural output for men, all other things being equal. The ITT and LATE estimates for the savings treatments are presented in tables 8, 9 and 10. The regressions in these tables include all that were in the savings treatments, but not those in the insurance treatment. As such they compare the effectiveness of different types of savings treatments to each other. The results indicate that the type of savings products, more than the amount of savings, affected the amount invested in agricultural inputs. Table 8 indicates that those that were in the emergency savings treatment had no different input use than those in the agricultural savings treatments. In Burkina Faso the envelope resulted in considerably higher spending on inputs during the fair and as a result higher input use. We are not quite clear why this treatment resulted in higher levels of spending during the fair. Less was saved in this treatment in Burkina Faso. As discussed above, there seemed to be a perception among participants in this treatment that any money in the envelope was not truly theirs, and behavior was consistent with this belief. If this was the case, then it could be that on the day of the fair when they realized the money in the envelope was indeed theirs it encouraged higher spending in the fair. There was no final impact on yields for those in this treatment. The results in Table 9 underscore that it was the type of savings instrument rather than the amount saved that had an impact on agricultural investment. In and of itself the amount saved did not have an impact on spending, although it is worth noting that the amount saved varied significantly across the types of savings instruments (as shown in table 6) and this is considered through the inclusion of treatment dummies as controls.
We also present LATE regressions using total savings balance, as opposed to only looking at experimental savings. The total savings variable is the sum of balances in informal and formal savings accounts, ROSCA savings, and experimental savings if applicable. We use amount contributed to the ROSCA in the past 30 days (midline) and the past 3 months (whole season) as a proxy for ROSCA balance. The results are presented in table 10, and present a similar story as in table 9. The coefficients are smaller in size, but similarly all statistically insignificant. This further emphasizes that it was the type of savings treatment, as opposed to total savings balance, that affects agricultural investment. We also examine whether the treatments had additional impacts on household welfare, outside of encouraging investments in agriculture. We examine whether non-experimental savings behavior is significantly different across treatments. This may be the case if increased savings in the experiment crowds out savings in other instruments. Very little difference across products is observed. Results are not shown to conserve space. Those in the low commitment savings treatment in Burkina Faso invested more in ROSCAs than those in other treatments, perhaps suggesting that the lower amount of saving in the envelope was compensated for by increased saving in other forms. However after harvest, when the savings products are no longer available, this effect disappears. There were no other significant differences.
Tables 11 and 12 present regression results for a variety of welfare measures in the month after the experiment and at the end line. Self-reported food security is assessed in columns (1) and (3). The number of days on which luxury food items-meat, fish, rice and onions-were consumed in the week prior to the survey are reported in columns (2) and (4). Onions were a key commodity that we asked about because they are a non-essential food item largely purchased on the market during the lean season if they can be afforded. Information on how well individuals managed shocks that occurred was collected during the end line survey after harvest and these measures are examined in columns (4) and (6).
Those offered the savings consumed less well one month after the experiments than those in the insurance treatment (table 11, column 2). The difference could in part be driven by the fact that investments in insurance were lower than investments in savings which resulted in individuals in the insurance treatment taking home more unrestricted cash than individuals in other treatments. Indeed, this difference is no longer present after harvest (column 4). Individuals offered the insurance product were better able to manage shocks that had occurred (column 6), 4 percentage points more than the control group. This is consistent with the finding that these individuals produced more on average and had more savings. 
Summary and conclusion
Individuals in developing countries, and especially in Sub-Saharan Africa, have limited access to financial products that help mitigate the numerous risks they face. There is a fast growing literature showing the high demand for and significant impact of health, weather and crop insurance (Cole et al. (2013) , , Dercon et al. (2014) , Thornton et al. (2012) , Delavallade (2014) ) as well as of savings products (Dupas and Robinson (2013) ). However, and while this is a pressing policy question, literature is still scant as to which of these financial products might be the most efficient at favoring risky investment, fostering agricultural production and improving welfare. This paper addresses this question in the context of a field experiment conducted simultaneously in rural areas of Senegal and Burkina Faso between June and August 2013. 800 participants were randomly offered one among four financial products -weather index insurance, low-commitment agricultural investment savings, highcommitment agricultural investment savings and high-commitment emergency savings.
Insurance was found to have the most consistent impact on input use and purchase. As a result, yields were higher for those who bought more insurance. There is some evidence that as a result individuals who were offered insurance were better able to manage risk.
Significant gender differences in take-up were found. Women invest significantly less in the insurance product. Given the impact of purchasing insurance on agricultural investment, yields and wellbeing, our results suggest that this lower take-up of agricultural insurance disadvantages women. The reason hypothesized for this lower take-up among women is the fact that women face higher levels of risk that are uninsured by a rainfall product and that directly impact the yield they realize (as well as other 26 outcomes)-for example risks of childbirth as a result of very high fertility rates or risks of lost income and production as a result of caring for sick children. In an environment in which theses costs are uninsured, and these costs fall primarily on women, a rainfall insurance product carries less value for women than for men. Further work is needed to understand whether this is indeed the main factor behind the gender difference in demand and if it is, to understand how financial products can be better designed to meet the different risk needs of women.
Our findings are consistent with previous studies showing individuals' preference for savings products offering liquidity in the presence of labeling (Dupas and Robinson, 2013) .
